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ABSTRACT 
Photovoltaic (PV) systems are installed by several types of 
market participants, ranging from residential and 
commercial customers that buy or lease systems for their 
roofs, to large-scale system developers building several 
megawatt ground-mounted systems. The relative returns on 
a PV investment can be very different for each market 
participant. This is partially driven by fundamental 
differences in PV prices, incentives, financing options, and 
the value of PV electricity generated in wholesale or retail 
markets. It can also be driven by the use of different 
economic performance metrics to characterize PV value. 
Here, we evaluate the relative performance of PV 
investments using several economic performance metrics, 
including payback time(s), net present value, profitability 
index, benefit to cost ratio, internal rate of return, monthly 
bill savings, and the levelized cost of electricity. We 
evaluate the relative PV performance for each metric over a 
range of system characteristics, including PV price, 
performance, financing and market conditions. Lastly, we 
highlight the potential unintended consequences of policy 
design based on the different, metric-driven PV returns seen 
by each market participant. 
 
 
1.  INTRODUCTION 
 
The modularity of PV systems has lead to several types of 
market participants developing PV projects, ranging from 
residential and commercial customers that buy or lease 
small (few to tens of kW) rooftop systems, to utility-scale 
PV developers that install large (>1 MW) ground-mounted 
systems. Each market participant typically looks for 
different types of returns from a PV investment. For 

example, residential customers frequently use payback times 
or monthly electric bill savings to evaluate a PV or energy 
efficiency investment [1,2,3]. Commercial customers 
frequently use the net present value (NPV), profitability 
index (PI) [4], benefit to cost (B/C) ratio, or the internal rate 
of return (IRR) [5]. Vertically integrated utilities or 
independent power producers may use the levelized cost of 
electricity (LCOE) to rank a PV development project 
relative to other potential investments [6]. 
 
Each PV market participant will see different returns from a 
PV investment. These are driven both by fundamental 
differences in PV prices and revenues available to each 
participant, and from the use of different economic 
performance metrics to characterize investment returns. For 
example, large PV systems (>1 MW) are frequently 
developed at a far lower costs (per unit capacity) than small 
residential or commercial rooftop systems. However, the 
electricity produced by large PV systems will frequently be 
valued at, or near, wholesale electricity rates through a 
power purchase agreement (PPA) with the local utility, 
while rooftop PV systems will offset electricity use in the 
retail market at rates that are frequently twice as high as 
wholesale rates [7]. 
 
In addition to the different PV price and performance 
characteristics, the perceived value of a PV investment is 
also dependent on the economic performance metric(s) used 
to characterize PV returns. For example, a large PV system 
developer may use the relationship between the project 
LCOE and the PPA rate offered by a local utility to value a 
PV investment, while a residential customer may use their 
projected monthly bill savings or a PV payback time to 
evaluate the investment. Even if PV price and performance 



 

characteristics were identical, the use of different metrics 
could encourage the residential customer invest but 
discourage the large PV developer, or vice versa.  
 
This study focuses on how the use of different economic 
performance metrics affects the perceived value of a PV 
investment, and highlights the potential unintended 
consequences of policy design. 
 
 
2.  ECONOMIC PERFORMANCE METRICS 
 
Table 1 summarizes different economic performance 
metrics that are frequently used to inform PV investment 
decisions. 
 
TABLE 1:  ECONOMIC METRICS COMMONLY USED 
TO CHARACTERIZE PV PERFORMANCE 
 

Metric Equation 
Net Present 
Value (NPV) 

N
t t

t
t=0

Revenue  - Cost
NPV =

(1+d)∑  

Profitability 
Index (PI) 

N
t t

t
t=0

Revenue  - Cost

(1+ d)
PI =

Investment Cost

∑  

Benefit to Cost 
(B/C) ratio 

N
t

t
t=0

N
t

t
t=0

Revenue

(1+ d)
BCR

Cost

(1+ d)

=
∑

∑

 

Internal Rate 
of Return 
(IRR) 

 
N

t t
t

t=0

Revenue  - Cost
IRR : NPV = = 0

(1+ IRR)
∑  

Modified 
Internal Rate 
of Return 
(MIRR) 

  1
 

Future Value(positive cash flows, re - investment rate)
nMIRR =

-Present Value(negative cash flows, finance rate)
−

 
Payback Time PV Price - Federal ITC

Simple Payback = 
Annual PV Revenue - O & M  

 
TNP Payback

t=0 t
TNP Payback : Cashflow > 0∑  

 
IRR PaybackIRR Payback :  (1+ IRR) = 2  

Levelized Cost 
of Electricity 
(LCOE) 

N
t

t
t=0

N
t

t
t=1

Cost

(1+ d)
LCOE =

Electrical Energy

(1+ d)

∑

∑

 

 
Several economic performance metrics have one clear 
definition, like NPV or LCOE. However, other metrics like 
payback time can have several commonly used definitions 
[8]. We include three payback metrics in this analysis: 1) 
simple payback time, defined as the time required for 
undiscounted PV revenues to equal the undiscounted capital 
cost [9]; 2) time to net positive cash flow payback (TNP 
payback), defined as the time required for PV revenues to 

exceed the cost of ownership [10]; and 3) IRR-based 
payback times, defined as the time required for an 
investment accruing at a rate equal to the system IRR to 
double in value [11].  
 
Different customer types use different economic 
performance metrics largely because they are looking for 
different types of returns on their investments. For example, 
a residential home owner may be interested in short payback 
times because they are uncertain how long they will remain 
in their house, and are uncertain about how a PV investment 
will affect their home value. Commercial customers may be 
interested in characterizing the annualized return on a PV 
investment—using B/C ratios, PIs, or IRRs/MIRRs—to help 
them rank a PV investment relative to other investment 
opportunities.  Large PV developers may be interested in 
several performance metrics, including LCOE to rank the 
cost of PV electricity relative to a PPA offering, or 
additional metrics like B/C ratio, NPV, and others to rank 
the performance of a PV investment relative to other 
investment opportunities.  
 
 
3.  PV CASH FLOWS 
 
We start by evaluating reference PV performance for each 
economic performance metric, using the PV price, 
performance, financing and market assumptions listed in 
Table 2. We then vary several PV system characteristics to 
capture the relative sensitivity of PV performance using 
each metric. With the exception of tax structures and 
incentives, we assume the same PV price and performance 
characteristics for all PV systems in the reference case to 
focus on how the choice of economic performance metric 
affects the perceived value of a PV investment. We evaluate 
PV performance over a wide range of system prices and 
financing parameters in the sensitivity analysis, and some of 
these system characteristics may better represent PV price 
and performance in different markets than the reference 
parameters.  
 
TABLE 2:  REFERENCE PV SYSTEM PARAMETERS 
 

Effective PV Price1 $4,000/kW 
Capacity Factor2 17% 

Annualized Electricity 
Rate 

15 ¢/kWh 

PV Degradation 0.5%/year 
Down Payment 20% 
Loan Rate (real) 5% 

Loan Term 20 years 
Capital Re-investment 

Rate3 (real) 
8% 

Discount Rate4 (real) 5% 
Incentives 30% federal ITC; 

MACRS depreciation for commercial and 
utility-scale developers 

Net Metering Full 



 

Annualized O&M 
payment 

$35/year first 10 yr 
$25/yr for next 10 yr 
$20/yr for final 10 yr 

Analysis Term 30 years 
Tax Implications After tax energy payments for residential; 

Before tax energy payments for commercial 
systems 

1Effective PV price includes state and local PV incentives, but not the 30% 
federal ITC. 
2A 17% PV capacity factor represents PV output from a fixed tilt 
(tilt=latitude) residential PV system in Kansas City, MO [12]. Similar PV 
systems are likely to perform better in some locations (21.5% capacity 
factor in Phoenix, AZ) or worse in others (15.5% capacity factor in 
Chicago, IL) [12].   
3The capital re-investment rate is used to calculate MIRRs, and represents 
the company’s opportunity cost of capital. 
4We assume a discount rate equal to the loan rate in the reference scenarios 
to avoid introducing a time value for borrowed money. 
 
We assume that all PV systems are debt financed, and 
receive the 30% federal ITC (directly for customer owned 
systems, and indirectly as a reduced system cost for third 
party owned systems).  PV systems installed by for-profit 
commercial entities can also depreciate the value of the PV 
asset following the 5-year Modified Accelerated Cost 
Recovery System (MACRS) depreciation schedule. The 
upfront payment of tax incentives significantly impacts PV 
returns for some, but not all, economic metrics.  
 
In addition to the customer-owned system parameters in 
Table 2, we estimate third-party owned system parameters 
by assuming lower financing costs (3% real interest rate), 
shorter loan/lease terms (15 years), and lower relative PV 
costs (25% less than customer owned systems). These 
parameters are used to characterize the monthly bill savings 
that could be offered by the leasing company to a customer, 
and we use bill savings as a proxy to compare the relative 
economics and sensitivities of leased PV systems to 
customer owned systems. There is a large range in historical 
lease offerings, based on local PV incentives and PPA 
offerings by the local utility [13], and the reference 
parameters are within the range of historical offers.  
 
Figure 1 shows annual after-tax PV cash flows generated 
using the reference assumptions in Table 2. PV costs are 
primarily composed of the initial down payment, followed 
by annual loan payments and O&M costs. These costs are 
partially offset by system tax benefits, including the tax-
deductable payments on loan interest and MACRS 
depreciation for commercial customers. PV revenues are 
based on the combination of PV output and the value of PV 
electricity, which can be challenging to quantify because 
electricity rates frequently depend on the time of day or 
season (time of use rates), and customer demand (tiered 
rates for residential customers, demand-based rates for 
commercial customers). Additionally, PV revenues are 

frequently impacted by state and local net metering policy1. 
We approximate PV revenues by defining an annual mean 
PV capacity factor2 and an annualized effective electricity 
rate that represents the mean value of PV-generated 
electricity. 
 

 

 
Fig. 1: Residential and commercial PV system costs, 
revenues, and tax benefits.  
 
Figure 1 shows that the largest annual PV costs (down 
payment) and tax incentives (federal ITC and MACRS) 
occur in the first few years of system ownership. After this, 
the reference PV costs and revenues are nearly identical 
leading to small net revenues or net costs each year. The up-
front nature of PV costs and incentives has a significant 

                                                 
1 Net metering is a market mechanism that sets the value of PV generation 
that exceeds electricity use. In areas with full net metering, excess PV 
electricity is purchased by local utilities at retail electricity rates. Other 
areas have partial net-metering policies where excess PV generation is 
valued similar to wholesale electricity rates that roughly capture the value 
of offsetting fossil fuel use. Other areas have no net-metering policy, and 
excess PV generation is given to the utility for no cost. 
2 PV capacity factors represent the amount of alternating current (AC) 
electricity generated by a given amount of direct current (DC) PV capacity, 
where Capacity Factor = Annual Electricity Generation /(8760 * System 
Capacity).  
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impact on some economic performance metrics (IRR and 
TNP payback), but not others (LCOE, simple payback).  
 
 
4.  RESULTS 
 
Different economic performance metrics frequently show 
different price and performance thresholds for when a PV 
investment begins to look attractive.  Here, we evaluate 
relative PV performance over a range of system parameters. 
 
4.1. PV Price 
 
Figure 2 shows relative PV performance for several 
economic metrics, calculated for a range of effective PV 
prices from $1,000 - 7,000/kW3. Effective PV prices 
represent the total installed system price after taking state 
and local incentives, but before taking the 30% federal ITC. 
These effective prices represent the range of PV prices 
currently seen by U.S. customers, which are subject to a 
wide range in state and local PV incentives offered  in the 
form of rebates (ranging from $500-4,000/kW in Maryland 
and Florida), and tax incentives (ranging from 10-50% of 
system costs in Kansas and Louisiana) [14].  
 
The economic performance metrics used to characterize a 
PV investment returns can be categorized into those that 
show a nearly linear response to PV prices—NPV, monthly 
bill savings, MIRR, simple and MIRR-based payback times, 
and LCOE—and those that show non-linear responses to 
changing prices—IRR, B/C ratio, PI and TNP payback. This 
distinction is important because several of the non-linear 
economic performance metrics show strong performance 
thresholds. For example, the IRR metric shows a 4% return 
for a $4,800/kW residential PV system, and over a 30% 
return on a $4,400/kW system. Commercial PV systems 
show more dramatic IRR thresholds because of the upfront 
nature of MACRS capital depreciation (Figure 1) in addition 
to the 30% federal ITC. TNP payback times also show 
strong threshold behavior. 
 
Each economic performance metric shows a different price 
threshold for when a PV investment begins to look 
attractive. For example, NPVs become positive for 
$4,700/kW residential PV systems and $6,000/kW 
commercial PV systems.  However, monthly bill savings do 
not become positive until PV system prices are lower than 
$4,000/kW, and PV LCOEs do not reach retail electricity 
rates until PV systems prices are lower than $3,000/kW. 
System NPVs look more attractive than system LCOEs at 
higher PV prices because NPVs are sensitive to the timing 

                                                 
3 Here and elsewhere, all costs and revenues are given in units of 2011 U.S. 
dollars. Cost and revenue projections are given in real, not nominal, dollars.  

of PV revenues and cost streams, whereas LCOEs are only 
affected by the timing of costs.  
 

 
Fig. 2: PV economic performance characterized using 
several metrics for a range of capital costs, for both 
residential (blue) and commercial (red) systems. The 
profitability index (PI) is shifted by adding one (1+PI) to 
better compare PI performance with B/C ratios. 
 
The difference in PV price thresholds between metrics could 
significantly impact how potential PV customers perceive 
the value of a PV investment. For example, a commercial 
customer may be interested in investing in a $6,000/kW PV 
system if they use a NPV>0 criteria in their investment 
decision. However, a large PV developer may require 
effective PV prices to be less than $3,000/kW for the project 
LCOE to be equal to, or less than, the retail electricity rate 
(or similar PPA offer). In this case, the choice of economic 
performance metric could have as much impact on the 
investment decision as decreasing (or increasing) PV prices 
by a factor of two. This is similarly true for other economic 
metrics, as shown by the large differences in prices required 
for IRRs, MIRRs, B/C ratios, monthly bill savings and 
payback metrics to begin looking attractive. 
 
 
4.2. Non-Price Economic Drivers 
 
Non-price system characteristics can significantly impact 
PV economic performance. However, the relative 



 

sensitivities to non-price characteristics are frequently 
inconsistent across metrics. 
 
4.2.1. Threshold-driven Metrics 
 
The relative timing of PV costs and revenues are critically 
important for some metrics like IRR and TNP payback 
times. Here, we evaluate how financing, PV performance 
and market characteristics lead to threshold behavior. 
 
Figure 3 shows the impact of non-price system 
characteristics on PV payback times (simple payback and 
time to net positive cash flow (TNP) payback). Simple 
payback times are insensitive to system financing 
parameters, and show smooth monotonically decreasing 
relationships to increasing electricity rates and capacity 
factors.  Simple payback times are longer than 10 years for 
the full range of system assumptions, and a $4,000/kW PV 
system is not likely to look attractive to the majority of 
customers using this metric [15].  
 

 
Fig. 3: Payback times for $4,000/kW residential and 
commercial PV systems over a range of financing, 
performance, and market parameters. Both simple and time 
to net positive cash flow (TNP) payback times are shown 
for commercial and residential systems.  
 
TNP payback times are similar to simple payback times for 
the reference system assumptions, but are much more 
sensitive to varying system parameters and show 
discontinuous performance thresholds. For example, 
decreasing the loan interest rate from 4% to 3% (real, not 

nominal) decreases payback times from over 20 years to less 
than two years. This is because the cost of the system down 
payment is offset by the 30% federal ITC after the first year 
of ownership, leading to a positive net cash flow after the 
first year. If the loan rate is 4% (real), the loan payments 
and O&M costs are higher than system revenues, leading to 
a slightly negative cash flow by the end of the loan term (20 
years). If the loan rate is reduced to 3% (real), PV revenues 
are higher than loan payments and O&M costs for most of 
the loan term, and system net revenues remain positive from 
the end of the first year on. This discontinuous nature of the 
TNP payback times is seen for several system parameters 
that affect the timing of PV costs (down payment fraction, 
loan term) and increase PV revenues (electricity rates and 
capacity factors). In most cases, the threshold behavior 
shifts TNP payback times from over 20 years to less than a 
few years for small changes in input assumptions.  
 

 
Fig. 4: Internal rate of return (IRR) and modified internal 
rate of return (MIRR) for $4,000/kW residential and 
commercial PV systems over a range of financing, 
performance, and market parameters. 
 
Figure 4 shows PV IRRs and MIRRs for commercial and 
residential systems. Both commercial and residential IRRs 
show strong threshold behavior, primarily because annual 
PV cash flows oscillate between negative (system down 
payment), to positive (federal ITC and MACRS for 
commercial systems), to negative (loan payment plus O&M 
costs exceed system revenues), to positive (PV revenues 
after the loan term has ended). This threshold behavior is 
particularly strong for U.S. systems because of the upfront 



 

nature of the federal ITC and MACRS depreciation, and not 
as strong for systems with production-based incentives [5]. 
 
Commercial IRRs are typically much higher than residential 
IRRs because the upfront nature of MACRS depreciation 
(Figure 1) has a larger impact on system IRRs than the 
decrease in revenue (commercial energy costs are tax 
deductible, decreasing the value of PV electricity). IRRs are 
very sensitive to variables that affect the timing of PV costs 
and revenues, seen by the sensitivity to financing terms and 
tax rates. IRRs are less sensitive to parameters that affect 
mean system costs (loan rates) or system revenues 
(electricity rates, and capacity factors).  
 
The sensitivity of IRRs to the down payment fraction is 
particularly important because commercial companies have 
a wide range of debt-to-equity ratios, both within and across 
industries. A company’s debt-to-equity ratio can also 
change over time. The 20% down payment assumption 
corresponds to a relatively high debt-to-equity ratio of 4. A 
common commercial debt-to-equity ratio is 1.5, and the 
resulting 40% down payment fraction reduces IRRs to about 
20%.  
 
We find similar IRR relationships to those found in previous 
studies [5, 10]. However, IRR performance in this analysis 
is far more driven by threshold behavior because U.S. 
systems typically have several up front incentives like the 
30% federal ITC, and MACRS capital depreciation. Since 
these tax benefits offset costs early in the investment, they 
tend to make positive IRRs very positive [16], and 
exacerbate threshold behavior. We find a significantly 
higher impact of tax rates on PV IRRs than shown by 
Talavera et al. [5], because tax rates directly scale MACRS 
depreciation in the U.S. Unlike previous studies, we find 
that the strong threshold behavior of PV IRRs make them a 
poor metric for characterizing the returns on a PV 
investment. 
 
MIRRs have been proposed as a better metric for 
characterizing investment returns than IRR [16]. However, 
the upfront nature of PV down payments and tax incentives 
reduce the sensitivity of MIRRs to the range of variables 
explored, and we find that MIRRs are dominated by the 
assumed reinvestment rate (8%). For example, the reference 
commercial MIRR is 8.7%. This MIRR increases to 9.9% if 
the annualized electricity rate is increased from $0.15/kWh 
to $0.20/kWh, and increases to 12.6% if electricity rates are 
increased to $0.30/kWh. MIRRs also show a similarly small 
increase for decreasing PV prices (Figure 2). These, and 
other, changes in PV price and performance characteristics 
have a far greater impact on the other economic 
performance metrics. The lack of MIRR responsiveness to 
shifting input parameters, and the strong dependence of 
MIRRs on the assumed re-investment rate (because of the 

upfront nature of costs and incentives) decreases the utility 
of MIRRs for characterizing the value of a PV investment. 
 
4.2.2. Smoothly-varying Metrics 
 
Figure 5 shows annualized monthly bill savings for 
residential and commercial PV customers. Monthly bill 
savings show smoothly varying, monotonically increasing 
or decreasing sensitivities to the range of system parameters 
explored. Monthly bill savings increase most with 
increasing loan terms (and corresponding lease terms) and 
increasing revenue streams (increasing electricity rates and 
capacity factors). Monthly bill savings are less sensitive to 
varying tax rates.  
 
Monthly bill savings are positive for the reference 
conditions ($1.26/kW-month for residential and $0.73/kW-
month for commercial systems). The actual monthly bill 
savings received by a customer is based on the PV system 
size. Residential PV systems are typically about 5 kW and 
commercial systems are around 100 kW, leading to annual 
bill savings of $76/yr for residential customers and $878/yr 
for commercial customers. 
 

 
Fig. 5:  Annualized monthly bill savings, given in units of 
$/kW of PV capacity, for residential and commercial PV 
systems.  
 
The reference PV cost and performance parameters for third 
party systems represent monthly bill savings that are likely 
to be attractive to a customer. However, similar reference 
parameters led to PV payback times that were greater than 



 

20 years, and are not likely to be attractive to the majority of 
customers. This is partially due to the lower PV costs 
assumed for third party sellers (based on reducing the depth 
and cost of the PV supply chain) and lower financing rates 
(better access to low cost capital), but is also caused by the 
different dynamics of the monthly bill savings metric as 
compared to payback times. This suggests that if the 
reference parameters are met, there is the potential for 
robust market growth for third-party owned systems but not 
for customer owned systems if they use payback time to 
inform investment returns. However, the performance gap 
between monthly bill savings and TNP payback times 
decreases considerably for lower effective PV prices, lower 
loan rates, or higher revenues (increasing capacity factors 
and electricity rates) because of the threshold nature of the 
TNP payback metric.  
 
Figure 6 shows the sensitivity of residential and commercial 
LCOEs to the range of PV financing, market and 
performance assumptions. The assumed retail electricity rate 
of $0.15/kWh is shown in all figures except for the 
electricity rate figure, where the reference line tracks the 
increase in electricity rates.  LCOEs show smoothly 
varying, monotonically increasing or decreasing sensitivities 
to the range of financing, market and performance 
parameters. While LCOEs are unaffected by PV revenue 
streams, LCOEs become closer to, or less than retail 
electricity rates as rates increase. 
 

 
Fig. 6: Levelized Cost of Electricity for $4,000/kW 
residential and commercial PV systems over a range of 
financing, performance, and market parameters. 

 
PV LCOEs are higher than the assumed retail electricity 
rates for the reference assumptions and for several 
variations in parameters. LCOEs are not particularly 
sensitive to the timing of PV costs and revenues (financing 
terms and tax rates). LCOEs are more sensitive to the 
system capacity factor, where a 21% residential capacity 
factor and a 22% commercial capacity factor allow PV 
LCOEs to reach retail rates. For comparison, a fixed tilt 
(tilt=latitude) residential PV system located in Phoenix, AZ 
could reach a 21.5% capacity factor [12].  
 
However, as mentioned previously, NPVs typically become 
positive for PV prices far below when LCOEs reach retail 
electricity rates, based on the timing of system costs and 
revenues. Because of this, customers using LCOEs may be 
less inclined to invest in PV than customers using different 
economic performance metrics. Additionally, comparing PV 
LCOEs with mean electricity rates can significantly 
underestimate the value of PV electricity in regions with 
time of use rates, tiered rates, or demand-based rates [17].   
 
One challenge in comparing relative PV performance across 
different metrics is that each metric typically uses different 
units to characterize returns. These include years for 
payback times, annualized returns for IRRs, dollar amounts 
for NPV, and the cost of electricity for LCOEs. While we 
can evaluate the unique sensitivities in PV performance 
across a range of system parameters and define performance 
thresholds, we cannot compare relative sensitivities exactly 
because they are measured in different units. 
 
 
5. CONCLUSIONS 
 
The PV market has several market participants that 
frequently use different economic performance metrics 
when evaluating a potential PV investment. We show that 
the perceived value of a PV investment can be highly metric 
dependent, and the relative inconsistency in PV returns 
across metrics could significantly affect the growth of 
different market segments. 
 
We show that the effective price required for a PV 
investment to look attractive (e.g. NPV>0) can be very 
different for each economic performance metric. In some 
cases, the choice of metric could impact the investment 
decision by as much as increasing (or decreasing) the 
effective PV price by a factor of two. The relative sensitivity 
of PV performance to non-cost drivers also shows strong 
metric-dependence. The IRR and time to net positive cash 
flow (TNP) payback metrics show strong threshold 
behavior, and are very sensitive to the timing of PV costs 
and revenues. Other metrics, like monthly bill savings and 



 

LCOEs are less sensitive to the relative timing of system 
costs and revenues, and do not exhibit threshold behavior.  
 
The metric dependent nature of PV performance has strong 
implications for successful policy design. Even if PV cost 
and performance characteristics were identical across 
markets, we show that the use of different economic 
performance metrics can make a PV investment look 
profitable in one market (e.g. commercial customers using 
NPV or PI) for the reference conditions, and not in other 
markets (e.g. large system developers using LCOE). 
Additionally, different incentive types are likely to have 
very different impacts on PV performance. For example, the 
upfront nature of the 30% federal ITC disproportionately 
increases system IRRs and TNP payback times relative to 
monthly bill savings, NPV, and other metrics. Access to 
low-cost, long term financing would similarly improve IRRs 
and TNP payback times by more than other smoothly 
varying metrics. Understanding both the differences in 
relative price thresholds and the relative sensitivity to 
changing system parameters is necessary for developing 
targeted, efficient demand-side policy. 
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